.^OJ JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number. 11297829 A 



(43) Date of publication of application: 29.10.99 



( 51 > lntci H01L 21/768 
H01L 21/312 




(21) Application number: 10104439 

(22) Date of filing: 1 5.04.98 


(71) Applicant: NEC CORP 

(72) Inventor: YOKOYAMA KOJI 

USftMl TATSUYA 


(54) SEMICONDUCTOR DEVICE AND 


COPYRIGHT: (C)1999,JPO 





MANUFACTURE THEREOF 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device provided with low-specific dielectric constant 
insulating interlayer films, by a method wherein when a 
photoresist is removed by an oxygen plasma treatment or 
an etching residue is removed with a wet release 
solution, an HSQ film and an organic SOG film are 
prevented from being deteriorated. 

SOLUTION: This device 200 is a semiconductor device of 
a structure, wherein a wiring part 103 with the end part 
which comes into contact with a substrate 101 on one 
side of the end parts thereof, and a via part 120 
consisting of a metal layer 121 which is arranged on the 
other end part of the wiring part 103, are formed in an 
open part 108 being provided between interlayer 
insulating films 105 on the substrate 101. Here, the 
device is constituted into such a structure that a 
protective film 109 is formed on the surface part of the 
inner wall part, which opposes to at least this via part 
120 in the open part 108, of the open part 108. 



(19) 




147. «2U 



119, 047 




111. Sr'j^ftll 



(19) B#H4#ff/f (JP) (12)45 If 3x $ (B2) (lOftHW 

#ff^3250518-^ 
(P3250518) 

(45)%ff B ¥l$14¥ 1 £28 B (2002. 1 . 28) (24)g&B ¥JiKl3*Elim6B (2001. 11.16) 

(51) IntCL' miim F I 

H 0 1 L 21/768 HO 1L 21/312 B 

21/312 21/90 A 



m$m<Dmo(± 10 H) 



(2i)tug## 


1$K¥10- 104439 


(73)*&ff*# 


000004237 








B#«fUfe££*fc 


(22) mit B 


¥(£lO*p 4 £ 15 B (1998. 4. 15) 




^fiSiK^STB 7 # 1 ^ 








©Hi 


(65)&W## 


1-297829 




3teft«8§E£STB7#l# B*«5t 


(43) &WB 


¥/£l 1^10^ 29 B (1999. 10. 29) 






^S^B 


4 £ 15 B (1998. 4. 15) 


mmmm 










^CH9iKSETl7#l# H*mSt 














(74)ftSA 


100070530 
















mm m- 








mtmzm< 



(54) \sm<n&m *mmm&xs j t<n®m.-t>&. 



(57) [*#|*lf*0>®ffl] 

§g^SP<P^iiSSP-hlriBB-tj^Ltf)b»t^rL^^§)^«llA^^^: 

bb p gw= as it & g> & < * » e y m? & ^mm mm 

H^SL<lj:S i - CH3 Ifi^fcafettlMifflfrfeg 
j M SSStflgg) Fall c 1 1 , S i$B IHHEItg £ I *W ft ft 



i£iag|gg <b gfiife-f 5flM§P<PgBSPlC7KJj| X-7 T*ff£ 
H$g^L<lj:S i - CH 3 &M£M*i®Mg®*l*M 



a, 

att*w**te±i=ga<piitttts»jfrrsfl. i cax 
a. 

«»-g«igjF»,fciiiiin6«uB^»ri£-r&»2g>xa. 
h i/v^ Hlir|sitfcRiT^cD/^->^asp^vx-> t 

H$s^;gi<ij:s i - ch3 m-££-£t;mw.ttmfrt>m 
[it *n 9 ] mmm5o>jLmtf. &&< ttmmzf^ 
£ ymm?* h uv* nj^wnwt^-r sxaoffHifr 

i=E««3&<«it6ttrt^#jin»ttg<oga^a£-gfe-j 
t. attgai{*tt«q>aa6;&ai*. 

a-r-5mas^cpgaasp^^-ri.m2g)x^, 

Blc:ft§jl^XvT?&fllggftSj$-r5gl3g>xjI. 

a. 

[0001] 



[0 0 0 2] 

[«£3fc<D£ffT] iS*f . L S I a>flHHQ9a)ffi%1kd!>S$ 
i**«iflinLTi*S. l s i oii-feftiaiftfti*. xi- h 

;UA<0. 2 5 5?n>£#£l_S I T'l*. &%<DW&m<D 

&l=imiS*<4lB£iSx.S£JgiEl£IS£*rr-5LS if 
[0 0 0 3] f Ct?, IB|£a>fg#<5»jIS -5^ 

O + a£<Ditg&«Sp£#.&C HSQfc 

-So £t*l*i:tolCHSQlCOl^Tl»IE£fT-5o HSQIi 
»> U 3 >tt1bJK<D S i -OlS*<D-«*S i— Hjg^T? 

[0004] HSQIi-e(DI$^.!:A<ft3tS(D->'Jn>ig 
IbK^Hftas i -o£dfit&]I*jiE$*lTl**c:£:*t 

e>. 5 0o a c.g«*-e«***««L*#tt-esi&l4£*L 

Lfr HSQjg£BIHJ&ISJ8l=igfl3L, 

<d ') vtf? y << — afc&tf x 7f y — 

[0 0 0 5] £*U*. 7* hUv* KtlJgtXflT'HSQ 
tt+0>*J*#jWiilDrSCilcjEBLTl*"&. 7tH/ 

* h US?* h©M«»yAtfx?*:/?»S 

*. U*U 8*^7X7«ll^||ffit5i, HSQI 

tpOS i -H«$i««*S*i. S^I=S i -o Higgle 

5ftl=«fc4*lSXSI=*Jl*T. t h*D4p->^T5>-V>x^ 

g|;$£<£ffl-t£<t. B&*^X-7*ttSi:H»l=. HSQ 
m<P<»S i -Htt*A«»if««**iS i -OH«S**<» 

[0 0 0 6] *fc. Ox-v hfMEK& LTZ>vitT>^ 

1b<t tic H S QKStttfx 9?>?£*l. O'f 7*- 



£m<Dmtb&*-*&£m< „ jfci=**soGtts 

i - CH 3 te#*t-3«-C«HBHSQiH«l=lfc*^5 
X-7lC c fei,T->v>^lc||< S i - CH3 &-&t><WBiZ 
S i -OHdfcoT L£?, *fclMbBI=tt'«tfcttM»t« 

[0 0 0 7] @6lcft3fc<D7j2HcJ:yM;i&$ft*:¥^f* 

fijHs azm^tzmztto o^y. s«i±ica i 

Ma>^blg4£ffJj*U *0>fel::ft2jRffll6lfB5£ 
[sjSfe^lflS 6 t LT^7X7 C V D;£^£r(ji:ffl Ltv'j3 

[0008] ^^.se^jic^r. /\°$— >&mss(F>7* 

SQ50>n9t^1b-r-& (H6 (A) ) „'$blC7th 

"T-Sxt. HSQI5+ICS i -OH$g^A<ff$iiE$4x-i)o 

[0 0 0 9] *fc. »l=7!y<br>^ = ^AA««***l 
fcOi'j h*lit;^^ffiffl-r-S<t. HSQl5A<i7f> 
06 (B) <Z)J:drc7H — f l/^tttJ&S. C 
til*. 7 sMbT>* =."5 AA<-> 'J a >&-lbl«£x 

fcffi <fc y t . x > ■i? u- k mm tz^i^^v^ 

[0010] c<D<fe5^** — r >->*ff$t*;Kfc •£><!:. 0*-r 
5*I=S i -OHA^fig$+l^)Ci:ICck U. HSQlffl 
- 1 92 1 3 SOG;££&fflL-fcf&iifl 

raise:'?* T*—)i>&mf$.-r&&. k i/vx m£ 

[0 0 1 1 ] X. ?trjf1¥ 1-19 14 5 o-^&fgicii. 

f&mmmmtzT. *> ^ > ?\z & o r gap su * l 

Q&l/W&S O G ^ffi^JlfaiSlrffiffl Lfcli^ro^^ 
^fe1M(D^ib^RSiL-r-5ftffilcMLri*Ba*A<tC^o 

[001 2 ] ?#|fW 4-262 53 1 ^$8&l/ 

ftffl¥4 - 2 6 3 4 2 8*&fltl=(*. IfclMMflKOiRT 



*-)is&*mLtz'&. mm=i>*<7 h*-;uw insist ^ 

7X7^11 LT«3Mb&Jl£^5:S;£A<*;**l-C^.S 

OG £*&$SJf raiSlC<£ffl Lf:^ro^K$fe^Jir B 1ffi(D^ 
lb £ Rfcit-r -5 ftffilcM L r teffimtfU l\ 
[0 0 1 3] X. ftmW-S- 1 1 4 6 5 6^ffi|Cl* % 

<b#S±^3Jft:tfx£tq]i!H]-r&*£g6<j«!: Lr. ^iS-!7V 

±mtmmz\&mnmmnr'ibz>HSQ8.zfm&s 

O G «fe«fllMlitl=ffiffl Lfci§£<B=!a!£*£*iJf raJS0>& 
[O 0 1 4] 

[fgBJA<p^L<t:5«t-ri)Pii] Sot. *S§BJK7>g6<j 

i*. fjie-cfei2ELf=siiSS?^f 5ctt-fe5. o£ 
y. &m't9-^r*mz&mi,tz?* hu^x h^it 

t«W:«St4-!?i7h*llia-C. HSQJSfccfclPfr 
«8SOG*<£<b. a^^4xt>(Dme«:A<x-v^>^$n 

n * » o fc ¥®t*^M £s it-r saw * t -e 

[00.1 5 ] 

m^^tztb. UTiz^mZtitz* 5 affile £tSffl 

-r-stwr-fc-So en*.. *^bhic^^»i a>gg«it it 

iia?±l^§Sg1±Ltf)^ttri''-i>^g)§<)'^^:-5 f7SP<t: 
y. X*fEBJ|z^^S2(7)^«i: LTI±. 

M<6itiBinn=ait&*iTi^wntt^»-r&aigpai=. 
-mm<^mg ! mzm?&mi&m<msb&&HTt5 y . 

Id SiS^SBP^Ic felt i. ^l^iE^SB ^ P^MSP(D 

[0 0 16] MIC *fgB^|c^^,m3 0)S«<!: L-TI*. 
St5±l-ff$fiE$ttrt^^iS^tMjg^^M•r^^^g^ii£ 

i*. a^^gfe±i-j§B(D§s^ss^^)g^-i>mi a? 
ig. mmmmtt£m?z>*m&g:tii±tz&ttmnm$: 
m?zttmT'mi&£ixtzmmmmm&mfiiTtz>m2<Dz. 



7» hi/vx H§icfgtt-/tm^g>/N°3 — vgflaSP^^x 
Tl^^ttSg^gggfra -CfcU, X, *#|B.3lc<I-i> 

m4ommt lti*. s«±ir^g?ti.Ti^^pr B i^ 

1 <Plg, aBt»mH6»BI±l=7» h Ui?X 

g)ig, ^is:?* huvx nw^siint-r -5>m4(pxi§. 

•S o 

[0 0 1 7] 

sog^-spic^a,?--)! raw*:?* huvx hvx^t 
h s QMfc &vmms o GCD#]®a®^^bfccti;^b 

■inM*7K3?Hbr-S> :: <t I- j: y i*j£b<7) 0>|g£&ffi-r 
3ffi££*tf::1*£f§lcLfcC,tT*fc-ob„ 
[0 0 18] -e<D£BIS£ff*j£-f -i>73;£i: Lt, 

*f£iinM*M§££^Lfc;tfXlc££^X^fiiJIIc c fc 

;£<tMici*. uv**as*flHHLT. ±iB«SM^ff5fiE 

[0 0 19] 

8«©K«*a©*#«*Hi ~H4*#KLfc*«&l* 
HBlcBHH-r*. HP*, gill*. *JS9)lcft 
O)-Jlt*0ia>ttJ££^-4-KB5BlTF&y. 0*. S«1 0 

i ±iz$m£ ti-cL^&m ma&mmi o 5a>iHii=iait&*i 

■ci*ftlflpfiM o 8 Mi=. -WStfiiilttME 1 o 1 i=tt 

r i>is^gp io3t mm&mm i o 3 a>{feiiffi±icEa 

■ttLlhz>4xx^&-&mm 1 2 1 6 t'TSP 1 2 o <t 
*<fl?fiE3F*irt>s*i)?«:gS2 0o-efcoT. HittMa 

35 1 0 8lCjfclf£'>fc< it»t?79i 2 0lc*tlS)-f& 
ftfiflMD*iE«McftflMR 1 0 9 AC*MK3*i.Tl* £¥4*1* 



SB2 0 0A<^$^lTL^■l> 0 
[0 0 2 0] **«lc»l*43IM4M«Slll=»Tttffl 

$*«£itjimt»ftni 05 1*. \s.itmmm *a-r«» 

«it -5W*4«t LTI*. ttX.l*s i -H^gKiis 

1 - CH3 |g$S*t?l6«*t»3!»\&a«ittf=— DOtft 

wic»i+*ai*^»i***i=»it*attBHP»i osm 

'>£ < i: t.lSE*£SP 1 0 3 icfcflRl-r SMfiflUDXSBffi 1 

2 2icii. mmmm&mm-i 05 k&^u&i&mmnm 

[002 1] Nt. aK*#*M6«2 0 0lc»r. BljsS L 
fcSRJSra^JSi 0 5a>±i=Si=9loie*JilH«i o 

i^it&ilMSl 0 6<D±|C[*m2 0>E$& 

i 0 7*<»ja*Jh.-ci*4. atiiem i o>isi£ i 03ti2 

<0EM1 0 7 14^ t-1 2 0-cSN***trt^*«Jt*l* 

S2 0 0£©&^£75;£cD#J£lJlTlctaB.H-f & 0 
[002 2] fill*, ^2 (A) ~g]2 (C) 
(A) -03 (D) IC^-TtSlC. v'Ja>$|10 1fl) 
±lCilfiCDTi*jl 1 0 2£ff2/j£Lf::&. SiSTtfeJSl 0 
2±|C. $K0EH1 0 3H^t5. 3fcl*-C» ate* 
lODBEttl 0 3£.t*&S3«lc. «jS.I< B t<t*>'j3> 

SiffllTOin 04|1«L, 
±lc. XI=ttR**?fe«S2G>JIMI&1tHl 0 

[002 3] *<Dik. mm.% 2 CDSffl&gSlg 1 O 5 -tic 

ffi»sa>±ici*m2cDiEili o 7j&<«*ji8:a?*vc«.^. *fr 

fSm 1 <DIE*£ 1 O 3 t&2<Dm& 1 O 7 li'tf-fT 1 2 O 

■cJfgi$*ir^s«IJS*}#c WV71 2ocDfiijffl 
o|5fl)$6!ftffl<b: Lt, *»WlctSr. 5g8-r*S3!g1 O 
9*<*<»J**:h.Tl*S. 

[0 0 2 4] OV7 1 2 0 OmmUtoftBLtiM 1 0 9#fc 

^<»:^?)A<*5iB^o«jt±cD!t#SiT?&i)„ 

1 04tLtli7"7X7TEOSi1tI> t^>7^ 
Mtl!77X7v'J a >IHba<a&^(7H^-f*tfr*<{£ 

[0025] xiz&mnmmx*h&n2<Dmfflmmm-\ 

O 51*. tfljitl*. HSQ. tSSOG, $fcl*S i -H 

s i - CH3 $s^-e'>&< <t t-gflA<ff-M&$*tT 

5ffl^71 2 O (DJ^ y 1 O 9lcfg-r-5i:C?> 

.ttecDSi5#<&igK^bi*fcOo 

[0 0 2 6] *#SWIC*H^I*. S lftjjl 0 91*. 
ffiE»2Q»MI6ttMl O 5/><7Km^^X^T'fl$fi£$4x 
t-7K^^b^^fegr'miiE^^^Cj:^M^LOo flfc^» 



[0027] titz'J-iT'l 2 0itmtf5>m. 

&?i&o>-m:#-m£mw?%tj: bit. s«i o i±ic^ 

fiE$*t-C^*®ffl!»»|g[W 1 O 5lriS^$|5 1 O 3 *<t£l+ 
lcfttt««**fir*»»-<?fllJ«**tfc)ilII||fell«*» 
L T £ttE«MB(=££!]it-r -S^SPttOTga □ SB £ »JdW -5 

ei5rowiigiJ«ffiicsaM^ffjjs-ri)m4<7)xg. 

[0 0 2 8] *fEIHI=^5SK^«:Sia<Dt!tit^5£l= 
^SL<l*S i -CH3 |g*$«ft|&li*ra*&Sttd 

[0 0 2 9] -7?. ^%B^l^^a§^##^«g)Sii& 

aic^r. iif5(pi§i!i<, ££&gt:7°^x^ 

[0 0 3 0] 1SITIC **l|ll=aS¥«{*ft1l0!>K&« 

i 0 2±ir s ^-^^ictyy^s-^AA i (M£ 

ftffif-S -5) 11 03f300nm~800n 

[O O 3 1 ] frfr&A I 1E&1 0 3I4. mz (A) IC* 

#30 nm~2 O O n mT?fc-g)T i N/T i HCD/'v'JT 
*$;ui 3 0 3&<ait&4i-c*jy . *fc. -?-<7)±gi5|Ctt'J 
7^77^- *©SS*RGJt|gi: LTT i N^CDJgl 31 
A<1 Onm~1 O O nm(Dl*<ft--r:JfJjiE$;fc.-CU-5>o 

TSSTifel O 2 <t liiiaiBttgp 1 0 3a>s®±f*ir. & 

&is.wnm$:m.-t $>m 2 a>jmniuui-eft« h s q 
^sgtstsi o 1 ti< i*a«T«ii o 2 to^mtez 

•So 



[0032] m^m 1 n^se^ffi io4i*. « jti*. 7 

7X7C VD;£t|-t'v'J=i:>&-fbKfc£>lM4, ? 

**> 'J 3 >lfcftJR. *fcl*5" 'J 3 >8<bH£/ «* — >!:: 

itiot 2 0 nm~ 1 O 0 n m(DJl<?f£]ilT=] ^7 

Mzumiri. mmmimmmmmi 0414. jimiett 

[0033] ;*i:##pjicJ*l*ti;J:, £ttft i aniHtt 

111 0 4 0>fiSI=HSQ«n-e»Ad4l«ff2JVIIIIt6 
Hi 05J20 O nm~ 1 0 0 0 n m(D/f:$ l=#.5 J: 
•plr^frL. 100~150°C, 15 0~2 5 0°C. 2 
5 0 ~ 3 O 0 o C(D;Sffi^-C=& 1 ~ 1 O^Sf, MJStf? 

HSQANt,^^>«20)Br^*tffi1 0 5^tS^«»: 
£*£«JiMF'vMFU 3 5 0-5 0 0°Cg3*t#ffl§lT 
T-i^1 B#P B ia*^-Ti)*ICJ;oTS2 (A) 

[0 0 3 4] Si£m2tf>JiFfD3ii£$i® 1 O 5<D± 

IC. l3lMil1 O 6j^7X7CVDSt-1 OO 
nm~2 O O O n mOj^lC&Sfl&lCjfcfig U MKMiK 
S3JlF B 1$feIffi1 0 6<D±|C37^- HUvX hf1 10? 
mMZtttzik. I^St?* Mil 1 0£pJt5£<D/'? 

——^<y'£4xtzz>* h i/vz Hi 10 ^779 <t L 

T, Sl^m3 tS2rolfliiI1 06t1 0 5S^I 

(b) ic^-rtsiz. ;n 1 1 

[0 0 3 5] Sffil O 1 S^^Xv^fl^S-B- 

Wm.W.VT'?*— fc•5L^I*. I CP, ^'J3>, EC 
R. 7^^PS*©V-XjffifflLt?7X7jM$ 

I*. li^ 1 OOSCCM~1 OOOSCCM. &tz 
14. *IJ50SCCM~500SCCM> 35-g>t\|4S5 

X^?3IAL. f*VM'-|>3ail^1 0 0 0 C~3 0O o C 

[0 0 3 6] /<r7— £5 

0 0W~1 5 0OW*MtT. 1*^7X7. ^/c(47K^ 

IZcfcy. HSQfllSiiff0>nA<IB«l=«U. 12 (C) 
ic^-rttic. SB©- gpics i -Nf^-B&lfS i -H$g 
^A<ff$iS$^fc««mi 0 9A<T7#6„ 

[0037] COfilSICcfc y , 300~600W(D/<9 
— T% 100~400sc cmgJg^A-T-SCi: 

W57t hUvX hMREttSS' 55i-SJgft-oT. 13 

(A) |r^-T«lc, Sl7t KUvX h^SiJglffiSLfc 
St-t, HSQM!49Si:^^bU'i^*A<*'JBJLfco 



mtb&tim~&v. ^>*<7 h&amL. 03 cd) ic 

GELT. R»rMa)¥*{*S«A<^fi£-r-5o 
[0 0 3 8] L^U Hg&0>$££. StS?* h L-^X h 

u 1 oi*yz±.msik-?*yx-7toM*nm. 
-?&t. s^hsqh 0 5ffla®A^tLi*i:ftii o 
fct, m3 (b) sifi2 (o tm& 

ff$J$$+LfcS i -OHEtf. S i -N$£^iiUM*S i 

y Hsomnasiisi/asjEf y. s i -Ng^s i 

[0 0 3 9] CWHSQKDSIH 0 9ICj:y. 

flR^ffl**r*x*y— JUTS ^Sf Z?v\t 

1 O 9lC^£;hTl^m2OTHP B 1$&iSiUg1 0 

[0 0 4 0] ftt. 7 7<b7> : E-^Am^i7h 
•J»**{eJi!Lf::**i::»S*:|i4» HSQli#(Di 
•vT>-7*t,±<gc:e>-f. g|3 (C) |r^-r«l~, 

v— ;u7 5>£ 1 o~9 o v o i %#*L.Tfcy . 

<bT>^-'t7i»$^*LfcSlJltjS0)«-&l4. 0. Ivo 

[004 1] &£>i§-&|::li, *a3;£J£l*2 5°C^t>9 O 
°CT*. 1 Offrfr&l Ofl«flE*T5*a«aSLl\, g&lc 
^"-f 7/\£ — >S5 1 2 0lz£ >^'X^>I|(7)^ST?^7< 
7121 £iltoix<*. Ml«TK2BMJ|1 0 7fMt 

*»i=J:oTH3 (D) tst««;fitt;8l2 0 0 4« 
[0042] Mi. **IS«i=isi*Ti*. 

±tHLfc*fiB^ic^i,mi 
«u HSQtt©aai8mu cfci:: 

[0 0 4 3] S&IC, T5>«^H***-r*««aE. 

7 -y ibr ^ - ^ a £ «Mtifti= j: s&g 
Ltt, h s q mroas g it *<ig c b ft i» /£ 1+ 7? & < . 

H S QJK g # A< 7 v itT > =E — A V x < 7 =F > <7* $ *i h 
C i: t ft < ft i) , 7a)t:--f >yff2t*l?CDff$/££|fc 



#I^T-(7)£KSI£*&§IA<gCiift<ft6 0 s 

1 -OHi|g£;!)<ffi8&lCff$J&£;ftTUftl^c*3. HSQ 

[0 0 4 4] VUZ^ *fgB£|C<I£4US$M£S.&l/*-0>S 
jt^Sir^^m 2 0>«#0ij£e] 4&1/EI 5 £#8B L.ftA< 

m(zn*i-t&*mi$%iW2 o o t lti*. m*.!*. 0 4ir 

*gi$ill2 0 4|M)l::fs : i+£*tTl^|§ f ln§|5 2 i o£*rf-l> 
;iSP2 1 1 flic. -4SgPA<^i^»« 2 0 1 XI4Tife2 O 

2tzm?&w,m&2 o 8A<atoix^^ri3y. ao^i^ 
Mnffi2 1 oic^(t^^KiH^gP2 o 8ic*tifi]-ri,WM 

gp<ca®spic«as2 o 7 mmz*iTi^&*m&&m 

2 O OT'fe-5, 

[0045] *Mi*mtzij*i+z>mmmmmMm2 o 4 

#41*. S i -H^^L< ItS i - CH3 

^2 0 4(Da®lrl4. ^111^112 0 4 itt^ft 

MJ12 0 5*^J^£^^^rl^?.*A<M^Lt^o 
[0 0 4 6] BP*.. *?gBJI=^>5m2©ft^J|C^lt^, 

¥#^*©±ie«ia)fti*cijt^ft^^i4. ±iemi 

i*wi=j*^ri*. mm&mm&imiL Ltzmz&mzmtb 
at;«iticftor^^BiTicfe4o o*y. *ii?*i<Dffi 

&0>mmitm 1 <Dft«:^ja)15«<hl^fi|ftt(DA<pIt|-Cfe 

[0047] hd*». mmn2CDntemizm'>Tit. ->u 

=3>*t5 2 O 1 izmmZHtz h7>v^^?tt;Tife2 
02±IC. f 1ffl^7X7TEOSg1bl203, 
SOG204. f 2©^7X7TEOSHbS2 0 5)!l< 

^-0)*DX$^,fci«gi5 2 1 1 ICjfiB^ffl>^;U2 O 8 

[0048] -ewitiH^ffl >^^208 <D$mwzm-? 

^ttHIH«KIIIK2 0 4<0SiEI=tt*«SOGftllJI 

2 0 7«jhti.^. *mBaiz%z>mm¥-m&i£w. 
(D&'&js&o-mtemzmwTt&ti; t>i*. s«2 o i ± 
lc^fi^^^^rL^'5))lr B ^$6^ffi2 0 4F B iirisi^g|52 os*« 

lSltt>*ir^-5¥Wt*:^M2 O 0(Dl?it73;iT'feor. 

as*S(*^g<©is{jg^i*. ai¥*#*«i2 o 1 ± 
\z&&mnm&m?z&mT'mf$.£*itzmm&mm2 o 
4$Mt*«i<j)is, 3StnmiutK2 0 4±i=7 

* hUv^h2 0 6^^^L.. iiS7thUvXHl2 



o 1 iz&mm?&mu&<nmn$,2 3 1 £ff=M£?-£>m2 
□a? 2 3 i (pflBgpgaicgaiii 207 ^^-r -5% 3 

©Ig^Si^t K12 O 6JtlJg|-r-5m4 0 

18. ^,WKffBPSP2 3 1 rtlc£gIEji§Ui2 O 8£ 
m*>&t;m 5 0) IS, &*e>«ja*;fcTl*.&i|MM«« 

[0 0 4 9] *^#0]lrj£lf S=!3l£t£lt^mS£m?-6 
*t»l4. S i -H*S£:gL< l*S i - CH 3 «££ftt? 

OT'&y. X. M5l£lg4tf>XSl;2:. 7kfH<D 

$ffifflLT^iS«S)S2 0 7 ^»$fiE-r^t(D-C?fc?)*A< 
ft*Ll». 

[0 0 5 0] SlCli. Mgttft40!)X&l*. 

[005 1 ] ^KSS4 affllltf. kt,7vit7 

^-^At l < i*t 5 >£-£t;mmm~£ y 7 *■ 

ll^o **Ei=«&s&m2a>*<*#J<&«j*£«fcyp$ffl 
«JK»2©JH*:«i::aH*Tf4» * 

r. 5/'Ja>Ift20 1 lcff5)S$tT.f= h7>vX$Jt 
fcTife 2 0 2 1 (0 ^ X-7 T E O S Mitm 2 O 3 £ 
15100 nmMtS. -?-<D±ICS i - CH3 
t*ISOGl2 0 4 (CC^t*.Ufc*^SOGI4> 

T )i* is^izx** >x°mnmt 2. 8CDto>£<$ 

ffl) £&J5 O O nm?lfLfffl^2 0 0 o C?HStf>* 
•V h^U— hr-CDiQS^HJSL!^J$tp-ei^4 o o°ct? 1 

Btmttjfttjtro-s. 

[0052] 2h>\Z*;<D±\zm2<DZf : 7X^TEOSM 
tl20 5^1 50nmM«<, *<D±.\ZZ?it 

h h 2 0 6 JMLl5tJ3J:^Itl: J: y 7 1 h 

h 2 0 eOjjPX^H^-Ti)., f©7thL/vXl- 
206^7X7lcLt. 7PD*- /t?>^<3D**XI=J:y 
f 2ffl7 , 7X7TEOSHbl205. *iSOG2 0 
4f LTI1 (D?7X7T EOSHkl2 0 3«)H]IJ 
Hffif -So 

[0 0 5 3] ZCfSE#lIt-3 0 0°ClZjJIIi!&$*lfc 



1^7. WKi-yf>^ioxi:<): l Jt«soG204 
OflStft? # ttl L 1= <C o tz t Z *> \z Z <D«QJI A< $ *ifc» 

*8SOG 2 0 4 (DaffiSPO)^ S i - CH3 
S# U V *|C «fc y Jftfi $ ihfc O 3 #>U= «fc y S« 1= ** 
$*LS i -O^I:It^ l Jt«SOGS"ii2 0 7 
*<ff2fi££;h.-5> (04 (A) ) „ 
[0 0 5 4] ZZX'Uv^XflmJLWVitf&^r—^X- 

Ay^fcctn. uv-03 mmimutoiztszztz 
tb. +Mzmm<Dmmtf2*i. nv^xfimnnrnvuz 

soGafliBff<DftBn2 o 7 a>mmT1s;t>*>M1t&i 

liftSOnmMtKtifSofc. CfflS, 7thb 
i?X h^il^Jffll^: I CP©7"7X77'r>^ 

[0055] Z©^f«SOG204liUV/O3 ffiS 
1= <fc y«ffl8IA<tiSOGSSg 2 0 7 T*»jft3*l 
Tl^fctt. •^(DrtS»l4^'fb-r-SZi:^^< S i -CH 
3 J£^A<i»Jl£a&< S i -OHlS^lcfrsbSCitfnf 
IV :^|:Oi7 hMft«ftlK-r«. f LT^fflISP2 3 
1 \Zt**)7 *$)\,t LTMOC VD&lC^ST i Nlg£ 
5 0 nmff$j£LK££®£-fl~jllS!LT3l£8E£CVD 
Sl:i:SCu-CVDlf50 nmMLfc. 

[0 0 5 6] -€-(D^«)o#;ilrcJ:-i)C up^*tl8 0 0 n 

mjgfi)tL.@-c©, : «E^ffl^^;u2 o s^mmizmmLtz 

(05 (B) ) o *LX*(Dik**l)l,CMP&mMLm 
IEf*ffl> ?;b208 £,=tg|5 2 3 1 (nWzWitfL-f & (H 5 

(C) ) „ C(Dffiamff2J5E7?;£|£, 73X^03 
l^fctf. fc«t*.l£NH3 . N2 H2. N2 H4 , & N x 
H Y(X=1.2 y=2~4)**X^ffifflLfcft^b$ti*tfl)r'fe 

[OO 5 7] HtzZZXltm&SOG<Dm$mWLtztf 
HSQl1rfe7TtP«4^Iliit-!:#5 0 £fcS i 

-h$s^. s i - ch 3%£-£$-£t;i<Dm\zmmx'£& 

BUlr^TtUV (Ultra Violet) Jt^fiSSt # 
XUfflm^fcliNX HY (X=1~2. Y=2~4) 

m%x"y x/ n ^sas-r & zt iz & y s o g asic« 

[0 0 5 8] *CD#SJf*<. tXg08l7-V»7'fc' 
cfctf-^x-y h*i|gl«iSlCj;4^SOG(D^^t,«a 

m<omua^iszu^o 

[O O 5 9] 

s«<DSSig75-tii, ±tzLtzmu&®mf$.&mmLxi^ 

^C«tA^^>. #fl/^ — ^mmtZ®.mLtzZ>* hUvX 
JJiitSKCffiffltS'?!^ h««lift-C. HSQg 



[01] 01 i**«eaic^4¥#(*ssa>-*<*ffii(D«i 
[H2] 02 (a) -02 (o \t % *3£w\zmz>*m 
or^LfcK®0 _ e$>'5)o 

[03] 03 (A) -03 (D) I*. *%HfZff6£M| 

fi««a)«a*tta>-ji«:«a>«jtxaft*a>*«i=* 
oT^L/tKT®0"efc^o 

[0 4] 0 41*. *3gB^|c«-S¥»i*SfiCDffi<DS(*<5!l 
[05] 05 (A) -05 (C) tt % ft*tf>¥aS<*=gH 

a)»st*ao)-*«:«*-i-a>»JSxs*iBicaor*L 

[06] 06 (A) -06 (B) I*. %XCD¥«ttftB 



[^#<7>|ftBJ] 

1 % 10 1. 2 0 1 -yU3>Iffi 
2. 1 0 2. 2 0 2— T* 
3.10 3— JK 1 (DiS^SB 

4. 1 0 4. 2 0 3---K 1 (DfeltJIMB 

5. 1 0 5. 2 0 4-S2fl)l6»imi, HSQi 

6. 1 0 6. 2 0 5-"ft3<D&IHimn 
1 0. 2 0 

1 0 7-m2 0>lB«« 

1 o 

1 0 9. 2 0 7--RBB 

1 1 0. 2 0 6-7th bvX hH 

111. 12 ;ugp 

1 2 1 SP 

1 2 2-BHPSm*JSa>affiSB 

2 0 8—JRBMffi>^JU 



[01 ] 



[0 2] 



200 



106. %36j 




101. ^3>54I 



104. S) 



10 6. B3§HfeK* 

HO. 7^^h 




1 1 I. *3<7*~to 



(A) 



(B) 



[04] 



2 0 7. 5ttS0G#aff 

2 08. 

21 1 



204. 



2C5. *2©?5*7 
TEOSMJl 




203. SIO^X? 
TECSBfcS 



2 02. Tte 



20 1. >»J3V1€ 




(C) 



109. Sift 



[03] 



106' 
10S' 
103- 
102- 



109 

/ in 



101 



103 
102 



101 



(A) 



(C) 



-10 4 



If 1 



06 



-10b 



[06] 



-105 
-103 
-104 
/s77? 7725 1 0 2 
-101 



.109- 
£3B 



(B) 



200 



JO 7 



J" [ 1 OB. "7*7 



-105 
-103 
<104 



-102 
-101 



(D) 



207. HpSOGSSff 
2 0 4. *BSOG "X 2.3 



[05]' 

2 0 6. It hl/vAh 



( 205 



TEOSBfcB 



2 0 2. Ttt 




2 0 3. 81©7?X7 
TBOS&fcl 



-2 01. y'J^>affi 



(A) 



231 



ZOI.SBSOGfBB 2 Q». J° S -?eol2S 
2 0 v 4.*aSOG x 




2 0 2. Tift 



• 20 3. 

TEOSBftS 



-2 01. 5»J3VWS 



(B) 




2D2. TJ8 



2 0 3. gl©7pX7 
TEOStttB 



2 0 1. 5r 



(C) 



6. wavitl 

5. HSQB" 



8*75*7 

II III 



3. SB 



>4. srvavnm 



(A) 




a. Ea 

(B) 



37 a > h^— v(DSE£ 



(56)#%£i8c 



mm 


W-S 


-316228 ( J P, 


A) 


mm 


W-5 


-13405 (J P. 


A) 


mm 


¥5 


-55387 ( J P, 


A) 


mm 


¥i 


-198050 (J P, 


A) 


mm 




-87503 ( J P , 


A) 


mm 


¥9 


-330979 (J P. 


A) 



(58)H*Lfc»»(lnt.CI.7, DB«) 
H01L 21/31 - 21/3213 
H01L 21/768 



